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ABSTRACT 

How  much  of  the  wood  fiber  volume  in  trees 
is  used?    Estimates  of  current  utilization 
efficiency  in  the  western  softwood  industry  are 
provided.     They  are  based  on  summaries  of  infor- 
mation obtained  in  recent  studies.  Estimates 
of  the  volume  of  wood  removed  as  logs  relative 
to  the  total  volume  in  the  standing  tree  are 
presented.     The  portion  of  the  volume  of  logs 
manufactured  into  lumber  or  plywood  and  their 
associated  residues  is  shown.     Utilization  of 
the  residues  generated  during  the  manufacture 
of  primary  products  is  considered. 
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When  trees  are  harvested,  a  portion  of  the  available  volume  of 
wood  fiber  is  not  utilized.   Some  is  left  in  the  woods  as  logging  residue. 
When  logs  are  manufactured  into  lumber  and  plywood,   residue  in  the 
form  of  slabs,  edgings,  trim  ends,  shavings,  and  sawdust  is  produced. 
Some  of  this  volume  of  residue  is  unused. 

How  much  of  the  wood  fiber  volume  in  trees  is  used?  This  report 
provides  some  answers  for  western  softwoods.  Averages  developed 
from  summaries  of  information  gathered  from  various  sources  are 
presented.  They  reflect  current  utilization  efficiency  in  the  western 
softwood  industry.  Values  in  this  report  are  averages.  Utilization 
levels  depend  upon  a  number  of  factors  and  vary  considerably  for 
locations  and  situations. 

Tree  Utilization 

The  portion  of  a  standing  tree  that  is  converted  to  a  load  of  logs 
destined  for  a  sawmill,  plywood  plant,  or  pulpmill  depends  to  a  con- 
siderable extent  on  the  units  of  measurement  used  and  the  limits  they 
define.  Forest  Survey  of  the  Forest  Service  reports  nationwide  forest 
statistics  based  on  standard  measurement  rules  for  measuring  trees. 
The  common  units  of  measurement  used  are  cubic  feet  and  board  feet. 
In  Forest  Survey,  the  total  fiber  content  of  the  bole  of  a  tree  is  esti- 
mated in  cubic  feet  and  includes  all  the  wood  content  of  the  tree  from 
a  stump  height  of  1  foot  above  ground  to  a  top  diameter  of  4  inches. 
The  potential  output  of  product  from  a  tree  is  estimated  in  board  feet, 
using  the  International  1/4-inch  log  rule,  and  includes  that  part  from 
a  stump  height  of  1  foot  above  the  ground  to  a  top  diameter  limit  of  7 
inches.    These  two  estimates  of  volume  provide  a  standard  by  which 
use  of  the  tree  can  be  measured. 

Trees  in  this  report  are  only  those  classed  as  sound  (at  least  25 
percent  of  the  tree  volume  is  sound  wood),  a  not  very  restrictive 
qualification  since  93  percent  of  all  tree  volume  in  Washington,  Oregon, 
and  California  is  in  sound  trees.  —  '  Volume  of  cull  wood  is  excluded 
from  this  study,  even  though  standards  are  changing  and  some  types 
of  cull  wood  are  being  used. 


—    Forest  Service,  U.S.  Department  of  Agriculture.     Timber  trends  in  the 
United  States.     Forest  Re  sour.  Rep.   17,  225  p.,  illus . ,  1965,  table  8,  p.  150. 


The  volume  of  wood  removed  as  logs  by  current  practices  relative 
to  the  total  volume  in  the  standing  tree  is  shown  in  the  following  tabu- 
lation (the  difference  between  the  figure  shown  and  100  percent  is 
logging  residue): 


Log  harvest  as  a  percent  of  tree  volume— 


To  a  4-inch  top 

To  a  7-inch  top 

(Cubic  feet) 

(Board  feet) 

Western  Oregon 

85.  4 

92.  7 

Western  Washington 

86.  8 

93.  4 

Eastern  Oregon 

94.  0 

97.  0 

Eastern  Washington 

93.  5 

96.  8 

California 

89.  4 

94.  8 

Idaho 

89o  1 

93.9 

Montana 

86.  0 

93.  1 

Arizona 

89.  1 

95.  1 

New  Mexico 

89.  1 

94.  2 

Wyoming 

92.  9 

98.  3 

Colorado 

89.  7 

95.8 

Utah 

93.  2 

97.  5 

South  Dakota 

95.  5 

99.  2 

—    Values  for  cubic-foot  volume  for  the  Pacific  Coast  States  are  based 
on  field  studies  by  the  Pacific  Northwest  Forest  and  Range  Experiment  Station 
in  1970,  except  for  eastern  Oregon  and  eastern  Washington  where  they  are  from 
a  1958  study.    Board- foot  values  for  western  Oregon,  western  Washington,  and 
California  were  estimated  based  on  relationships  between  board-  and  cubic- 
foot  values  in  the  other  areas. 

Values  for  other  areas  are  based  on  the  following  studies: 

Theodore  S.  Setzer,  Alvin  K.  Wilson,  and  Grover  A.  Choate.  Logging 
residues  on  saxo  log  operations ,  Arizona  and  New  Mexico.     Ogden,  Utah, 
Intermountain  Forest  &  Range  Exp.  Sta.  USDA  Forest  Serv.  Res.  Pap.  INT-78, 
11  p.,  1970. 

Alvin  K.  Wilson,  Robert  E.  Green,  and  Grover  A.  Choate.  Logging 
residues  on  saw  log  operations,  Idaho  and  Montana.     Ogden,  Utah,  Intermountain 
Forest  &  Range  Exp.  Sta.  USDA  Forest  Serv.  Res.  Pap.  INT-77 ,  12  p.,  1970. 

Data  for  Wyoming,  Colorado,  Utah,  and  South  Dakota  are  preliminary  and 
are  being  prepared  for  publication  by  the  Intermountain  Forest  and  Range 
Experiment  Station. 
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The  volume  of  wood  remaining  as  logging  residue  is  only  one  com- 
ponent of  the  total  volume  of  residues  one  sees  on  the  ground  after 
logging.  Included  in  the  total  volumes  of  residue  on  the  ground  are 
cull  materials  from  both  sound  and  cull  trees,  accumulations  of  logs 
from  previously  dead  trees,  limbs,  and  material  left  from  previous 
logging. 

Log  Utilization 

Only  a  portion  of  the  log  volume  that  reaches  mills  is  utilized  in 
the  primary  product.    When  lumber  is  manufactured  from  logs,  resi- 
due in  the  form  of  slabs,  edgings,  trim,  and  sawdust  is  produced, 
Planer  shavings  and  trim  are  produced  when  lumber  is  surfaced.  In 
the  process  of  manufacturing  plywood,  residues  such  as  cores,  veneer 
clippings,  and  sander  dust  are  produced. 

During  the  past  10  years,  the  Grade  and  Quality  of  Western  Timber 
Project  of  the  Pacific  Northwest  Forest  and  Range  Experiment  Station 
has  conducted  a  number  of  recovery  studies  in  which  the  input  log  vol- 
ume and  the  resulting  primary  product  volume  have  been  accurately 
measured.    Table  1  summarizes  by  species  the  average  board-foot 
volume  of  logs  required  for  the  production  of  1,000  board  feet  of  sur- 
faced lumber.   It  also  shows  the  portion  of  the  total  cubic-foot  volume 
of  logs  that  was  manufactured  into  lumber  or  remained  as  residue. 
The  relative  amounts  of  both  lumber  and  residue  vary  depending  on 
such  factors  as  size  of  log,  amount  and  nature  of  defects,  kerf  thick- 
ness, and  the  lumber  items  being  produced. 

Average  volumes  of  residues  produced  in  lumber  manufacture  were 
obtained  by  Oregon  State  University  from  a  study  of  representative 
Oregon  mills. They  found  that  the  average  volumes  of  residues  pro- 
duced in  the  manufacture  of  1,  000  board  feet  of  lumber  were: 


Wood  use 


Volume 


Cubic  feet 


Percent 


Lumber 
Residues: 


65 


44.  5 


Planer  shavings 
Total  residue 
Whole  log 


Slabs,  edgings, 
Planer  trim 
Sawdust 


sawmill  trim 


40 
3 
22 
16 


27.  4 
2.  0 
1  5.  1 
11.0 


81 
146 


55.  5 
100.  0 


—    Unpublished  data  furnished  by  Oregon  State  University  3  Corvallis. 
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Table  1. — Average  log  volume  required  for  production  of  1,000  board  feet 
of  surfaced  lumber  and  associated  residues 


Species 

Log 

i/o  1  i  imp 

Lumber 
recove ry 
rat  io 

Utilization 

Basis 

Net 

sea] 

lo 
ei 

 1            -  1 

g  Cubic 

Lumber 

Residue 

Volume 

Proportion 
of  log 

Volume 

|  Proportion 
of  log 

Board 

Cubic 

Cubic 

Number 

feet 

J  v 

Pj£>  Y>r*o  Y)  *h 

I  CI  L*fc5  r  I  Is 

feet 

Percent 

feet 

Percent 

W  J  tsULjiD 

West-side  . 

Douglas-fir— 

836. 

6 

136 . 7 

120 

65.5 

48 

71. 

2 

52 

6 , 326 

Western 

hemlock 

826. 

4 

160.1 

121 

61.7 

39 

98. 

4 

61 

2,301 

White  fir 

829. 

9 

138.  2 

120 

62.4 

45 

75. 

8 

55 

916 

East-side 

Douglas-fir 

771. 

2 

150.1 

130 

63.2 

42 

86. 

9 

58 

4,971 

Western 

larch 

785. 

7 

150.2 

127 

66.1 

44 

84. 

1 

56 

2,810 

Engelmann 

spruce 

751. 

4 

145.4 

133 

66.9 

46 

78. 

5 

54 

1,493 

Western 

white  pine 

789. 

4 

154.7 

127 

62.8 

41 

91. 

9 

59 

1,431 

—    Volumes  are  based  on  the  Scribner  Decimal  C  log  rule,  National  Forest  Log  Scaling 
Handbook,  USDA  Forest  Service,  January  1969,  193  p.     Logs  over  20  feet  long  were  segment 
scaled.     Bureau  scaling  rules  are  commonly  used  for  west-side  Douglas-fir.     When  the  input 
log  volume  is  determined  under  these  rules,  the  net  log  scale  requirement  is  714.3  board 
feet  instead  of  836.6  board  feet.     The  lumber  recovery  ratio  is  140  percent. 


—    West-side  Douglas-fir  refers  to  Douglas-fir  that  grows  west  of  the  crest  of  the 
Cascade  Mountains  in  Washington,  Oregon,  and  in  all  of  California. 

In  Alaska,  logs  are  sawn  to  produce  cants  for  export.  The  aver- 
age volume  of  logs  required  to  produce  1,000  board  feet  of  rough 
green  cants  and  its  utilization  are  shown  in  table  2. 

The  average  board-foot  volume  of  logs  required  for  producing  the 
equivalent  of  1,000  square  feet  of  3/8-inch  dry  veneer  or  sanded  ply- 
wood are  summarized  by  species  in  table  3.    The  portions  of  the  total 
cubic-foot  volume  of  logs  that  were  manufactured  into  dry  veneer, 
plywood,  or  remained  as  residue  are  shown.  The  volumes  for  plywood 
shown  in  table  3  were  developed  by  adjusting  the  volume  of  dry  veneer 
with  dry  trim,  layup,  and  sander  dust  loss  factors. 


— '  Douglas  L.  Hunt  and  Richard  0.  Woodfin,  Jr.     Estimate  of  dry  veneer 
volume  losses  in  Douglas-fir  plywood  manufacture .     Portland,  Oreg.,  Pac. 
Northwest  Forest  &  Range  Exp.  Sta.  USDA  Forest  Serv.  Res.  Note  PNW-134,  10  p., 
illus.,  1970. 
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Table  2. — Average  log  volume  required  for  production  of  1,000  board  feet  of  rough  green 

export  cants  and  associated  residues,  Alaska 


Log  volume 


c       .  I  Net  log    _  ,  . 

Species  .   ?  /  Cubi 

I    scale  A' | 


Utilization 


Lumber  p 
recovery  j 
ratio  h 


Lumber 


Vo  1  ume 


Proportion 
of  log 


Residue 


Volume 


Proportion 
of  log 


Basis 


Sitka  spruce 

Western 
hemlock 


Board  Cubic  Cubic 
feet       feet     Percent  feet 

770.0      158.0        130  88.9 


770.3      188.0        130  83.7 


Cubic 
Percent  feet 


56 


45 


69.1 


104.3 


Percent 
44 

55 


Number 
of  logs 

1,009 
1,261 


—  Volumes  are  based  on  Puget  Sound  Log  Scaling  and  Grading  Bureau  Scribner  Decimal 
C  scaling  rules. 


Table  3. — Average  log  volume  required  for  producing  the  equivalent  of  1,000  square  feet 
of  3/ '8-inch  dry  veneer  or  plywood  and  associated  residues 


1 

Lo 

g  volume 

Veneer- 

Utilization 

Species 

Net  log 
scale.! 

/ 1  Cubic 

■'-  j 

1 

plywood 
recovery 
ratios 

Product 

Residue 

Basis 

Volume 

Proportion 
of  log 

Volume  1 

Proportion 
of  log 

Board 

Cubic 

Cubic 

Cubic 

Number 

feet 

feet 

Percent 

feet 

Percent 

feet 

Percent 

of  logs 

Dry  veneer: 

West-side 

Douglas-fir 

374 

.0 

59.6 

267 

30.9 

52 

28 

7 

48 

1,670 

Western 

hemlock 

396 

.6 

74.8 

252 

32.2 

43 

42 

6 

57 

412 

White  fir 

354 

.4 

57.8 

282 

31.3 

54 

26 

5 

46 

167 

Sanded  plywood: 

West-side 

Douglas-fir 

464 

.1 

74.0 

215 

31.3 

42 

42 

7 

58 

1,670 

Western 

hemlock 

492 

.0 

92.8 

203 

31.3 

34 

61 

5 

66 

412 

White  fir 

439 

.7 

71.7 

227 

31.3 

44 

40 

4 

56 

167 

—  Volumes 

are  based 

on  the  Scribner  Decimal  C 

log  rules, 

National 

Forest  Service 

Log  Scaling  Handbook,  USDA 

Forest 

Service , 

January  1969,  193  p. 
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Recovery  ratios  for  plywood  for  representative  Oregon  mills  were 
obtained  by  Oregon  State  University.    The  average  quantities  of  resi- 
dues developed  in  producing  the  equivalent  of  1,  000  square  feet  of 
3/8-inch  plywood  were: 

Wood  use  Volume  of  residue 

Cubic  feet         Percent  of  log 


Plywood  34.3  50.4 
Residues: 

Log  trim  3.4  5.0 

Cores  3.7  5.4 

Veneer  clippings,  roundup, 

and  spur  trim  18.  5  27.  2 

Sander  dust  •                     1.6  2.  4 

Dry  trim  and  layup  loss  6.  5  9.  6 

Total  residue  33.7  49.6 

Whole  log  68.  0  1 00.  0 


Mill  Residue  Utilization 


Wood  residue  generated  from  the  manufacture  of  primary  products- - 
lumber,  plywood,   shingles,  and  other  miscellaneous  products- -have 
many  attractive  features  favoring  their  use.    Because  of  their  gener- 
ally small  size- - shavings ,    sawdust,    and  chips--they  are  easy  to 
concentrate  and  to  transport  by  truck,  rail  or  pipeline,  and  are  adapt- 
able to  a  large  number  of  products  and  uses.    These  include  use  of 
fiber  for  pulping;  various  types  of  boards  such  as  insulation,  particle, 
and  hardboard;  fuel  for  heat  and  power  generation;  and  agricultural 
bedding  and  soil  amendments.    A  1968  survey^/  of  the  primary  forest 
industries  of  the  Pacific  coast  indicates  that  use  of  residues  is  exten- 
sive and  only  a  small  part  of  the  residues  generated  (18.7  percent) 
remains  unused  (table  4). 


—    John  A.  Bergvall  and  Donald  R.  Gedney.     Washington  mill  survey,  wood 
consumption  and  mill  characteristics  1968.     Wash.  State  Dep.  Natur.  Resour. 
and  Vac.  Northwest  Forest  &  Range  Exp.  Sta.,  119  p.,  illus . ,  1970. 

Eugene  R.  Manock,  Grover  A.  Choate,  and  Donald  R.  Gedney.  Oregon  timber 
industries  1968,  wood  consumption  and  mill  characteristics.  Oreg.  State  Dep. 
Forest,  and  Vac.  Northwest  Forest  &  Range  Exp.  Sta.,  122  p.,  illus.,  n.d. 

B.  R.  Barrette,  D.  R.  Gedney,  and  D.  D.  Oswald.     California  timber  indus- 
tries, 1968,  mill  characteristics  and  wood  supply.    Div.  Forest.,  State  Calif., 
117  p. ,  illus . ,  n.d. 
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Table  4. — Production  and  disposition  of  wood  residue 

(In  tons) 


State 

Total 

Residue  used 

for 

residue 

Pulp 

Board 

Fuel 

i 

j  Miscellaneous 

Unused 

Washington 

4,794,471 

2,321,626 

41,327 

1,510,896 

236,987 

683,635 

Oregon 

12,234,730 

6,362,306 

1,168,268 

2,452,016 

644,652 

1,607,488 

California 

5,868,385 

1,817,594 

476,925 

1,352,565 

220,230 

2,001,071 

Total 

22,897,586 

10,501,526 

1,686,520 

5,315,477 

1,101,869 

4,292,194 

Summary 

Of  the  tree  harvested,  8  5-95  percent  of  the  total  cubic-foot  content 
of  the  tree  reaches  a  processing  plant. 

Of  the  log  processed,  44-50  percent  of  the  total  cubic-foot  content 
of  the  log  is  used  for  primary  products. 

Of  the  mill  residues  generated,  81  percent  of  the  total  residue  is 
used. 

Of  the  total  tree  volume,    76-86  percent  of  the  total  cubic-foot 
content  of  the  tree  is  used. 
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